The magnetic properties of the C14 Laves phase TiFe 2 with the hexagonal structure show strong composition dependence due to the existence of the energetic near-degeneracy of an antiferromagnetic (AF) and ferromagnetic (FM) ground state.
1,2 The Ti-Fe alloy has a wide homogeneity range at 1300 C, 3, 4 leading to the appearance of a composition variation at room temperature for TiFe 2 . Between x ¼ 0 and x ¼ 0.7, TiFe 2þx may be AF and FM. 5, 6 Stoichiometric TiFe 2 is AF, while Fe-rich TiFe 2 shows FM. So far, much work has been done on how the alloy composition affects basic magnetism of microcrystalline Ti-Fe alloys. Little attention has been paid to studying the effect of element addition on nanostructure and intrinsic properties of nanocrystalline Ti-Fe. A high quench rate is favorable to keep the high-temperature metastable phase to room temperature. In this work, we added 25 at. % Zr in order to decrease the fraction of AF alignment of intralayer Fe. We fabricated nanocrystalline The phase components were examined by Rigaku D/Max-B X-ray diffraction (XRD) with Co K a radiation. The nanostructure was observed by the Tecnai Osiris Transmission Electron Microscope (TEM). The hysteresis loops were measured by a superconducting quantum interference device (SQUID) magnetometer at fields up to 7 T. Intrinsic properties: saturation magnetization, magnetocrystalline anisotropy constant, anisotropy field were determined by fitting the high-field part of hysteresis loops using the law-of-approach to saturation. Thermomagnetic curves were obtained using a Physical Property Measurement System (PPMS) vibrating sample magnetometer (VSM). The applied field is parallel to the long direction of the ribbon. 
